Conformation and stability of the chymotrypsin inhibitor from winged bean seed (Psophocarpus tetragonolobus (L.) DC).
Spectrophotometric measurement was found to be a sensitive method for evaluating the stability of the chymotrypsin inhibitor from the winged bean. The thermal stability of this protein in aqueous solution was much greater at pH 3 than at pH 8 or pH 11. Evidence from u.v. absorption and from circular dichroism indicated that irreversible conformation changes occurred at higher temperature (greater than 70 degrees). Circular dichroism and optical rotatory dispersion studies at pH 8 show that the inhibitor is rich in beta-structure and virtually devoid of alpha-helix in aqueous solution. We conclude from experiments with denaturing solvents that the inhibitor is very stable and that high concentrations of denaturant are required before unfolding occurs. Chemical modification experiments with tetranitromethane were consistent with a tight stable structure; even in 6M guanidine hydrochloride only three of the five tyrosine residues in the inhibitor molecule were nitrated. However, tyrosine does not seem to be implicated at the reactive site of the inhibitor. Interaction of the inhibitor with alpha-chymotrypsin and chymotrypsin B was also followed by difference spectroscopy in the ultraviolet region. Difference spectra were detected that were characteristic of changes in the environment of both tyrosine and tryptophan chromophores. Comparison of the spectral data obtained for the interaction of the inhibitor with bovine alpha-chymotrypsin and with chymotrypsin B indicated that a tryptophan residue may be involved at the reactive site of the inhibitor. Spectral changes were also detected for the interaction between the chymotrypsin inhibitor and trypsin, although it is well established that the specificity of this inhibitor is restricted to the chymotrypsins.(ABSTRACT TRUNCATED AT 250 WORDS)